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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
November 12 th , 2008 has been entered. 

Response to Amendment 

2. The amendment received on November 12 th , 2008 has been entered. 

3. In view of the amendment to the claims, the amendment of claims 1,10 and 1 9 
are acknowledged. Claims 3-4,6-7,9,12-18 and 20 have been previously 
cancelled. 

Response to Arguments 

4. Applicant's arguments filed on November 12 th , 2008 have been fully considered 
but they are not persuasive. 

a. In pages 6-9 of the Remarks, regarding the 35 U.S.C. 103 rejection of 
the independent claims 1, 10 and 19 over Suzuki (U.S. Patent No. 5,859,921), 
"Suzuki", and Ando (U.S. Patent No. 5,008,946), "Ando"; Applicant's 
Representative submits that the combination fails to teach the newly added claim 
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limitations. Specifically, that both Suzuki and Ando only gradually narrow down 
an area to obtain an eye area, but fail to teach determining a neighborhood 
region based on an unverified candidate eye area, the neighborhood region 
being defined as a rectangle centered about the unverified candidate eye area. 
Applicant's Representative further particularly submits that Suzuki only teaches 
detecting a candidate eye area based on histograms and then determining an 
eye area using the width of the candidate eye area and a maximum histogram 
value, but does not carry out step 'c)' as claimed. The Examiner respectfully 
disagrees. In the previous Office Action it was noted that the term "candidate 
eye area" was being interpreted as simply an area that could be an eye, and 
Suzuki taught extracting characteristic feature areas of the face such as 
eyebrows, eyes, nares, etc. from the binary image, which could all be eyes. The 
new claim language simply renames the existing term as "unverified candidate 
eye area"; however, the Examiner submits that the above interpretation still 
reasonably applies. Furthermore, it was noted that the steps of defining eye 
searching area, candidate band areas and finally eye candidate areas, 
corresponded to the step of determining "a region based on the candidate eye 
area", wherein the eye candidate area in Suzuki corresponds to the region 
encompassing the candidate eye area. The new claim language recites a 
"neighborhood region" based on the unverified candidate eye area, the 
neighborhood region being defined as a rectangle, the center of which is the 
center of the unverified candidate eye area and the size of which depends on the 
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image. The Examiner submits that Suzuki's eye candidate areas shown in figure 
8 are rectangular, centered about the extracted features (i.e. unverified candidate 
eye areas), contain the neighborhood around the features and their size, 
because the size of the features depends directly on the size of the image, also 
depends on the image. As correctly pointed out by Applicant's Representative, 
Suzuki determines these regions by the use of histograms. However, the claim 
only requires that they are determined to meet the above requirements. Clearly, 
Suzuki does teach such neighborhood regions. 

b. Applicant's Representative submits that Ando also fails to teach the 
aforementioned limitations. However, as discussed, Suzuki does teach the 
determination of neighborhood regions based on unverified candidate eye areas 
as claimed, such that Ando does not need to also teach it. Applicant's 
Representative further submits that Ando does not disclose the use the ratio of 
the number of black regions within the neighborhood region to the size of the 
neighborhood region recited in the claims. Instead, Applicant's Representative 
submits, Ando only evaluates the dimensions of black regions and compares 
them to dimensions of human eyes to determine if the black region is a pupil. As 
noted in the previous Office Action, and as correctly noted by Applicant's 
Representative, Ando teaches detecting pupils by looking for black regions 
having dimensions expected for a human eye. Specifically, after a region S d has 
been determined, the number of black pixels, BPN, in the region is counted for 
reach horizontal line. The maximum detected number of black pixels is saved in 
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a maximum black pixel number register, MXL. The vertical width of the region 
(i.e. height) is also calculated and stored in a vertical width register, W. Finally, a 
check is done to determine whether the ratio MXL / W is equal to or less than a 
predetermined value. If the condition is satisfied, the pupil is regarded as being 
detected (See Col. 19 in Suzuki). As previously indicated, the region's height is 
reasonably regarded as a size of the neighborhood region and the dark pixels 
counted by Ando as the dark areas to be detected and counted. Furthermore, 
Ando's teaching of detecting and counting all the dark pixels, but only storing the 
maximum number of dark pixels per line, satisfies the claim limitation requiring 
detecting dark areas (pixels) in the region, counting the number of them and 
recording it. 



In view of this reasonable interpretation of the claims and the prior art, the 
Examiner respectfully submits that Suzuki and Ando do teach determining a 
neighborhood region as in step 'c)' and using the ratio of number of dark regions 
to size of the neighborhood region to determine whether an unverified candidate 
eye are is a true eye area. Therefore, the standing 35 U.S.C. 103 rejections set 
forth below are believed to be proper. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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6. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

7. Claim 2 recites the limitation "said judged candidate eye area" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 101 

8. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

9. Claims 1, 2, 5 and 8 are rejected under 35 U.S.C. 101 as not falling within one of 
the four statutory categories of invention. Supreme Court precedent 1 and recent 
Federal Circuit decisions 2 indicate that a statutory "process" under 35 U.S.C. 101 must 
(1) be tied to another statutory category (such as a particular apparatus), or (2) 
transform underlying subject matter (such as an article or material) to a different state or 
thing. While the instant claim(s) recite a series of steps or acts to be performed, the 
claim(s) neither transform underlying subject matter nor positively tie to another 
statutory category that accomplishes the claimed method steps, and therefore do not 
qualify as a statutory process. For example, the claims should positively tie the 
inventive method steps by explicitly reciting a limitation such as "using a computer to 

1 Diamond v. Diehr, 450 U.S. 175, 184 (1981); Parker v. Flook, 437 U.S. 584, 588 n.9 (1978); Gottschalk v. 
Benson, 409 U.S. 63, 70 (1972); Cochrane v. Deener, 94 U.S. 780, 787-88 (1876). 

2 In re Bilski, 88 USPQ2d 1385 (Fed. Cir. 2008). 
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perform the steps of:" in the body of the claim (supported, at least, by page 7 of the 
original specification). Any amendment to the claims should be commensurate with its 
corresponding disclosure. 

Claim Rejections - 35 USC § 103 

1 0. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

11. Claims 1, 2, 5, 8, 10, 11 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzuki (U.S. Patent No. 5,859,921) in view of Ando (U.S. Patent No. 
5,008,946). Hereinafter referred to as Suzuki and Ando respectively. 

a. Regarding claims 1,10 and 19, Suzuki teaches a human eye detection 
method and apparatus for detecting a human eye by determining whether an 
unverified eye area is a true eye area based on a neighborhood region of the 
unverified candidate eye area, comprising: an input unit that inputs an image 
(Suzuki Fig. 1 - element 1 and Fig. 2 - step 1); and a processor (Suzuki Fig. 1 
element b) that (i) analyzes the image to obtain the unverified candidate eye 
area (Suzuki Col. 19 lines 65 - 67) [Note that the characteristic feature areas 
of the face are candidate eye areas that may or may not correspond to true 
eyes]; (ii) determines the neighborhood region in the image of the candidate eye 
area, the region based on the unverified candidate eye, the neighborhood region 
being defined as a rectangle, the center of which is the center of the unverified 
candidate eye area and the size of which depends on the image(Suzuki Col. 20 
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lines 3 - 49) [Note that the resulting rectangular 'eye candidate areas' are 
the neighborhood regions, which neighbor and are centered about each 
characteristic feature - see Fig. 8.]. Suzuki goes on to teach an eye area 
function (EFV) to validate the candidate eye regions (Suzuki Col. 21 lines 26 - 
34), and using the output to judge whether or not the candidate area is a real eye 
area. However, Suzuki fails to teach an eye-evaluation process which (iii) 
calculates neighborhood the region's size S, (iv) detects dark areas in the 
neighborhood region and determines the total count N of dark areas in the 
neighborhood region, (v) and determines whether or not the unverified candidate 
eye area is a true eye area by comparing the ratio N/S to a predetermined first 
threshold, wherein if the ration N/S is smaller than the first threshold, the 
unverified candidate eye area is determined to be a true eye area, else the 
unverified candidate eye area is determined to be a false eye area. Pertaining 
to the same field of endeavor, Ando teaches a pupil detection system in 
which the validity of a detected pupil regions are determined by looking for 
black regions having the dimensions expected for a human eye. 
Specifically, after a region around a dark area S d has been determined, the 
number of black pixels, BPN, in the region is counted for each horizontal 
line (Ando Col. 19 lines 5-11). The maximum detected number of black 
pixels is saved in a maximum black pixel number register, MXL (Ando Col. 
19 lines 36 - 41). The vertical width of the region (i.e. height) is also 
calculated and stored in a vertical width register, W (Ando Col. 19 lines 51 - 



Application/Control Number: 10/736,686 Page 9 

Art Unit: 2624 

53). Finally, a check is done to determine whether the ratio MXL/W is equal 
to or less than a predetermined value. If the condition is satisfied, the pupil 
is regarded as being detected (Ando Col. 19 lines 59 - 64). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Suzuki by replacing the eve evaluation 
function. EFV, generating step with the valid pupil detection method taught 
by Ando. and to use Ando's dark-pixel-counting detection method to judge 
whether or not each of Suzuki's characteristic feature areas contains a 
pupil and thus corresponds to a valid/real eve area. Such a modification 
would eliminate the need to evaluate the product of two auxiliary functions. 
EFV1 and EFV2 (Suzuki Fig. 9 step 609) thus resulting in a simplified eye- 
region verification process. 

Regarding claim 1 9, Suzuki is silent as to whether the implementation of 
the aforementioned steps is as program code or discrete logic elements; 
however, Ando teaches the implementation of the eye detection method using a 
microprocessor with corresponding ROM and RAM (Ando Fig. 1 elements 8,9 
and 10) [See also Col. 7 lines 27 - 30]. Such microprocessors clearly rely on 
coded instructions to perform the desired operations. Therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was 
made to realize the steps taught by Suzuki and Ando by way of processor- 
executable program code in order to reduce cost and speed development 
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by eliminating multiple discrete components as well as exploiting the 
flexibility of a programmable device. 

b. Regarding claim 2, Suzuki in view of Ando teach all the limitations of the 
independent claim 1 as set forth in the 103 rejection of claim 1 above. Suzuki 
also teaches determining candidate face areas on the basis of said judged 
candidate eye area obtained from said step f (Suzuki Col. 7 lines 33 - 40). 

c. Regarding claims 5 and 1 1 , Suzuki in view of Ando teach all the limitations 
of the independent claims 1 and 10 and dependent claim 2 respectively as set 
forth in the 103 rejection of claims 1, 2 and 10 above. Suzuki also teaches 
correctly obtaining characteristic features of a face image by converting it into a 
binary image (Suzuki Col. 3 lines 25 - 28). In the pupil detection method taught 
by Ando used to modify Suzuki, Ando also teaches that the region surrounding 
the eye, 'Sd' is also binarized using a threshold value so as to easily separate 
regions whose grey levels change rapidly (i.e. potential eyes) from the 
background within the region (Ando Col. 4 lines 33 - 42). Therefore it would 
have been obvious to one of ordinary skill in the art at the time the 
invention was made to binarize both the entire image and the candidate eve 
regions by thresholding their grey scale values in order to easily 
differentiate dark regions (potential eve regions) from background regions 
while avoiding the need for additional/redundant processing steps for 
each. 
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d. Regarding claim 8, Suzuki in view of Ando teach all the limitations of the 
independent claim 1 and the dependent claim 2 as set forth in the 103 rejection 
of claims 1 and 2 above. In the pupil-detection method used to modify Suzuki, 
Ando also teaches as part of the method, a threshold or comparison value, K, 
calculating step prior to the ratio comparison (Ando Col. 20 lines 59 - 63). 
Therefore it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have a variable threshold or 
comparison value calculation so as to optimize the pupil detection criteria 
based on individual input image. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL A. NEWMAN whose telephone number is 
(571) 270-3016. The examiner can normally be reached on Mon - Thurs from 9:30am 
to 6:30pm (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew C. Bella can be reached on (571) 272-7778. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Matthew C Bella/ 

Supervisory Patent Examiner, Art 

Unit 2624 



M.A.N. 



